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(54) OPTICAL CHARACTERISTICS MEASURING INSTRUMENT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To collectively or selectively 
display image data and/or numerical data corresponding to & 
measured data and a measuring result. 
SOLUTION: This optical characteristics measuring 
instrument 100 measures and displays e.g. the optical 
characteristics of an eye to be measured 60 being an 
object. A first illumination optical system 10 includes a first 
light source part 1 1 for illuminating the eye 60 with the 
luminous flux of a prescribed pattern. A first photodetective 
optical system 20 includes a first photodetective part 23 for 
photodetecting reflected light from the eye 60. A 
transmission/ reception light optical system 30 is used 
mainly for performing align adjustment and includes a 
second photodetection part 35 for photodetecting the 
reflected light from the eye 60. A common optical system 
40 is arranged on the optical axis of the luminous flux 
emitted from the system 10 and is included in the system 
10, the system 20 and the system 34 in common. An 
arithmetic part calculates a photodetective signal from the 

part 23 and the part 35. A display part graphically displays the measured data and the measuring 
result. 
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3kb. 

tiMtef-rb. mm$m-c##>$>titzMimmb*:. 
^m^mzm^-n vtin&m 1 xti 2 
jje^^asii. m®.cr>&ttTX'<vmLm ; f-?&-fZb 

ai®smsr^7 ^ -x %h i 3 izmn-th x 3 
c Ltimxm 1 JbM4 co^-r ixMzim<?m&mM%. 

[if«JS6 3 ±Mi^77-i v ?3UjH±. JRH$r¥HXti 

±«cwt^L^iRiii3> mt f zzmtxi,&mfe<nm> 

a^t> b ix&mwwmmx'm Ltzm. psf sttbsx 
ii±#b LZKitcmmfimmn&jjiztt&Ltzyy 



Ttctstts an^gi(c^i5$ *tx „ sjhs#(cs-^< as 

flJ^0C*-A-l^^^£>±3fc:Utill^ 

immi o 3 ±ieRB H ^3t^^. asstegiso^jgc:** 

U 

<?)f}m<mw.x'bh£ oizLizMTmirm.9<7>\,rnx 
Mzsmr>yem&m%mw. 

jmmmiocoi ^-mMzsemco^mm^m. 
m-»mi 33 ±M&m7*mt. &%m=?&b'vi-h-?>> 

co^^Mzmtvftt&mmjzmm.. 

im$m 43 ±ie«»gp«. mm&tf&imbftm 

TbMl 0^V^m*>tclB«^3^««ai^S. 
[fi^l 5 3 ±ie«KSPti. «U»RMSr**L. 

±Mi$k*mi. nmsL^imn-^ <t 3 tcL^ts^ 1 
nmi o^v%-m*Hcie«co3fc^#i4ai^s. 
[ft^ii 6 3 ±um»mt. ^fr-T-m&mnL. 

im&sm&zm-rz <* 3 izLtzmxm i bm i o 
inxmi 73 ±ie^77-f -y^^«. si^l^b 
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b Z&*th ioi: Itzstrsmnm l o <r>\ ^-ttifiHz 

[sw<j»i si ±ie^77 < v9m^t. jsivwvm. 

b. 3WXt<r&&ni\mZ&ti£llS<!K.tBlMt. £SRK 
Mix ***-f * iol: Itzm^miTS. 10, 1 7 cov » 

fc . 3 ^lLk<^«&^^£#fr£A&lR^k . 

IRS. Xt±. ^< i: i> 2<XJJUi^lRII*^S:aj ttz 
£olz LfzWl&iS. 1 7 ftM 1 9 

[ifj£JB2 1 ] ±lE^57-f -y^^ti. 
fc . 4>&< fc i> 2<m±.<r>W££&ts$iim<r>£tVim: 
fc . 3 a&UiWJRHS-^tfiS&iR!! t Sra^-r S «fc 5 Jc 

[3S9tof*OT*iJW» 

[00013 

tzm. mz. m$tco£ft-TX'cr>wnLtz£&&mT-f 
zryyjy 9^^th^^mm&mmzm-h . 
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[mwmft] m*. m&mizm^z>ns>%?m&i±, 

■a. ntz. mmx-a. bwhwmj. vmwnwm. is 

h. tfz. ztit>e>&m&&<?>w%mm3.. mm. m 

Wfrtix^w&wgtKz. mm. mommt. m 
sv>wct4/hs<. m^mx-i,i*z<%&tztb. m&k 

[0003] mz&zn&mm. nwk. ztiwv 
r>u&<mm*. m%iz£ixzti-?tiftm%i><oTb 
wm&mtf&mvffi&femzm-zmm 

mir&miznotzMzli. &Mffl&<D&&&l,zm-f &jr 
mmn&UT—?*. tbtbX. Xli. j3tM<Ot-:?£ 

-thC\tl>X'%h. 

[0 0 04] *tz. iW*lf-^li, BSc03te^#1tlc 
ffiMiU mm. Wmrr—9 t-V^-f (^57 
-f -y^r-^) fcOX4H-*k#fc:. Z1xh<mMrf- 



CCD) iZkiXm&Ztltl&mWigiZ®: 

mxi,t&& ix wm>tzM.%\, ^mifZ-ti z t tfi^x- 
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gtumzttm-tzmmT-fit. m^eo^^TTm^ 

[000 5] 

mm&mjm&x't,*. m^-9 (mj&&&) &vm 
jmmizttfc-i- h s«x- ^ ^t<ax- 9 m . w&>& 

WTX&#> hixtz^Mf- 9 £ . £b*bX$&r;L. X 

n. mmiz*tL-?ixm7fiL. mnmzn.mK't-zzb 
tmmx'h&misimfezttz. 

[0006] KLJzCOjftfcfi*. nwc^^F-T 

x-%#>tzm&T-? (jasasm) . m%mmzttim-& 
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^t^L--c. &&T-9 (ai^*) , mfm&iznm 

^&m&?-9mf/X\,m.®rr-9*$.kihX. X 

wm^mm^w^-th z t * a wit-?* . 
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0>&iBi*mmizmtt&. mm. *%pnizm- 
tmm&mE. 1 o o com®%&& zin-tmx-t) h . 
imwg£E.iooit. mm. ttgmxt>zmnm: 
eo^^itissrffl^-r&saiT'ftoT, mmtftfr 
m ok. mmx%&m20k. msm^^so 

b. *ii3t^4 0k. fmmft¥&5 0bt:ffiz.Z>. 
^rtJ. «Sl^aB 6 0 lz~?\iXte. 04^. ffl^6 1, ftK 
6 2&fr;ZtlX^h. mmtfBf» 1 Oti. CT^tf. 
£ 1 jft^05tmSr^& Jti6<0^1^SP 1 1 k . mft 
u^Xi 2k€-fili., SSiftiSSBi lfrbcymx'Wcm 

m&eocomm am) 6 i±<om^mm. *vm 
mtftzm'Mss.fex- § s «t o ^BH-rs^cotcoT-j) 
s. zzx-it. -mbvx. rnmrn^i 1*^ 

(mtii. 780 nm) -CftS. 
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Wlz £ >-*-/(^ Srflf A"*" S S £ t **T 

[00 103 SSlS3fcJteS*2 0(4. 3 tf*- 

hW>-X2 It. 8H*glR6 00811816 1*>&K»LT 
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34fc. h'-^7'j7^-3 3fc. ^2S3KSS3 5t 
««SiR6 0<0«K6 23&»feRStU'CM-5'C< 
(JR23&R> Sr. *2*ia(c* <£(*>!> fc«0T 

Sf3 1*»fef^&ft£3l^SI2ifcg(4. «iHT, mi 
jfcg (ZZX'li. 780 nm) fcJWr* *V* 

h ( Witf, 9 4 0 n m ) . 
[00 1 23 &l%£?ft4 0(4. fflHBmSTJKl 0*> 

0 . JSl»0£*iR 2 0 ftlti£K%3&&R 3 0 fc#M(= 

1. T7*-*/H^yX4 2t. t'-^7'j7^-4 
3. 4 5k. $3bVVXAAk*<fcz.h. 79+YV> 

^4 K4. «**r.*r?4 y^MOfcwarrufctt. « 

fc, t'-A^T'J 7^-4 3(1 JR2%aaS3 1<0«« 
*«ai5gR6 0(C2aK (RSt) U fflSBfl^K6 0<0ftffi| 
6 2*»4>RltL"CR-9"C<4*23l«tfcK»U 

is 1 3tisa5 1 1 <omk*mi-th «t ^ * 5 v- mi 

(f. ^^n*-^S5-) t'-Axr 

u-y^-4 5(4. flujeani ioik«»itH]aft6o 

(ci*3fc (R9t) U a«®K6 0<0«il86 l^KttU 
T«oT< SUSIES:. 3Sja-rSJ:3=3r5 5- (09*. 
(f. ^?oS7?J5-) -CJBA^tie. d^t'-A 



X7'J 7^-4 3. 4 5(c£oT. fl!l&tl2X!K*s % 

[ooi3] nfflm50ii. «itf . fe*r*f£ 

■«BB«fc±(=lfdt<OT*->T. »3*»*5 1 
fc. 3l4#ilg|555fc. **1^X5 2. 53t. SI3 

S3ta55 4^«it. ±tcfw»E«w*ff3*>wr* 
jso-hmmi. ±iz, aB836K*»3ot=j:9siats 

[0014] sfc"f . 3S2tt$tg&3 1 frbVtffMi. sot 
t*-AX7'J7^-3 3. 4 3. 77t- 

mFfrMtCfflitJ. aSSSK6 0<0ft8g6 2-CR 
Stl>fcRS*3K384. fcfcHM6 2<0ft$fS<?)l/ 
2<9^>£#fflLfc«k 3$^«Bfc5fci: LTStSUSfU.. 
d<0^t5C3Km(4. 77*-*/H/yX4 2, t'-AX7 

S5KSB3 5(CX?K<y htRfc UCS3fc§*U> . 
[0015] Ci-C. icom2S3eg?3 5±OX^y h 

m s %MLtfrhtmx^&igr&. ^mm^mmn o 

i-8c$-£S. -W4d(c. x^f.y hVUHBIULb-*. 
-fht. T5-f^>'hP^{4^T-rS. T5^f^ 
>hfB»±. «W@R6O0>ftl|6 2»fll35ienV5 1 

(cio^u. ;o.^ H J!t 4 ont>titzm&jm6 oco 

fiW«m2g3^3 5±(:»«$*l4<?5T'. CL^tfe^fOT 
LTK^^TfeWi:— Srr&43^tT^4V\ 
[0 0 1 6 ] oarfc, fW^H^SEfco^TStW*. 
fW!lBBSKSS(i. WSffl3t^5 0(c4 0*StS 
. ^»80!BIBIS(4. OTitf. ft4%**5 5 
*»6Wffi$itfc3ia»«-ifi< , mf^:3^^. »E»I^liB6 0 
(c|6KtrSgl«-*t«fc:. ^<Ott«l3tlR6 0*»4>RSt$ 
^3t^>-X5 2. 5 3$r^tt;m3S3l£gP5 
4-C*g3t-Ti.C:i:(c4 0ffi5ns. »SJMS6 0 
#3SjE^^»)E08l(c«. » 3 S3tg? 5 4 Wt#± 

(c ss43KaaaJ5 5*»^»x^y MR*ggBg$ns. - 

^. m4%W&5 Str/yDX** h«(4. »3S3tS55 
4«»H»J:9±XI4T»=»*8*i*. tS3S3tg? 
54(4. m43taSSS5 5. 3i3S^S85 4 S:#tf 

HWC<D*JR[2a^ft;Sr«lffiT§*l.(fVH\<?5T. CTx 
(4. c:<o®rt(cffi$^ii>sccCD. ^ 3 ^y 

v-V^T^M ^(PSD) ^SrjBtfflT* S . 

[ o o 1 7 ] or(c mwmx&m o tssis^^ 
^ 2 o i: co&im&srmwmzwtm-h . 

^2 0(^(4. h-A^7'J -y ?-4 5)W A?ftt*5 
o . coe-A^ru •/ ^-4 5 iZi. ~>X . ftlRK^e 

gt*io*»fe<wt(4, &Mfm6oiz)mztizb2i 

C. «aU«IIR6 0*»6<?DRJW3t(4. 23S$ix«». SI1S 
3Bfc^ 2 0 (C^4 tv^m 1 S3tS5 2 3 (4. 
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i o o 1 8 3 ttz.miytm&i i t&fflim6 onm 

186 1 bit. m.%m&?:Bf&LX^& . 8Sffl5£l86 0 

svuh-?>fc2 2kmmim6 onw&ibit. 

«»'«*tTV»*. ^lS5Bt^^2 0tt, a 

SI£BB6 0<Of5!K8Pr£>§ftBI6 2, 'Vl> 
bvym2 2b«&m.%fmt:Bl8.LT^&. -T%h 
<=>. T7*-#JUl<>-X4 2<7)taWM&it. &M%.1&6 

o<7)mtmx'$>&ftm6 2&v : mKb«b-&;Lx^&. 
i o o 1 9 1 **s. mm&t&& i o tmt&tx&Jk 
20a, mimmi ifrbntmu 1 . $&t?&&xK 
mztitztLx. mi&%M2 3X'co%.mmzj:&m^ 
v—7tf&kk%&£?tz. m®Lx&wrr&. n&w 
iza. mwm%&& i o bmi&xx&m 2 0 it. s& 1 

®fcSP2 3T cofi^e-^*^^ <=6r6^-|&It=^i!)L., 

Sfl 1 3KjH^ 1 1 *» £><D3K3£W: , fcfcSJlJSfcOiiPlffil 6 1 ±T* 

[00 20] £ti. U>Xl 2it. KD&fStftS: 
^mtizV&Zth . R 1 ? 1 4«, fc&V^VU 
hV^7V-h2 1 ift^K^&cDttSKfcl,. 
1 4«, fib^ VP h h 2 1 <9*f2&3EBJ: 9* 

i/^Xi 3«, ±ie$-^7t-T7t«>tc, H^^fUSWft 
fc-tfcftfc. f^ffl^Ci®* 5 ^ 0 1 4 1 -Brf& idle 
[002 1] it*:. 5it. 3K^2 4tt--A^.r 

^Abmim*--**-**. (iu s^^owtxwe*) 

izit. ttttl 5«9bW>,&(i, KiOffifiB-Cl 
mmgl. %M2 4<7)\z'—J*mt. 7mm§Stc5:& w 
fct>S>& 3BR1 5 CO b'- AX 7- U y 

4 5*^K&6 1 *Tti**LTV*4 ) . 
[0022] -?rtC. ^^SSWC*S>'VPhV>'«2 2 
(covrtlfcBfrfS. miS3Bt^^2 0C-&-*ns>vu 

®^J&gWC£>l>. ZZTit. >v\sY~?>fo22izit. 

u^x*jjiffl$ii.Tv^. zk. assess? 

(«SS^Bg6 0) fcotvc. &SS5gBg6 0<OSE®j£tf\ 
3<K*>#j6IR3&, Z e r n i k e c03iRfc 4&<0«&IR 

&tTi>w%.-rs>izit. sin^a56os-^t^^<i: 

[00 2 3] ifc, V-f^orn^H/fXtt. 3£¥3?S 



i-x-h-ox. mm. m&zbcomzv-y*<o$ffib. 

t><0t\ iSv^m** («itf. 9 8%) 3rj§j£UO> 

[ o o 2 4 ] a*, &ai©R6 o <?>wm6 1 *^<osst 
fciiaau >vvh-?vWL2 2*iti,x. ^<oia«Ki:L 

TmiS3tS?2 3±(cm3K-r-l.. 2*, .>VH^V*g2 
2it. ^< i: 1 1 7^{gigKE#$f^#fWi£ri: 

jR^ffl^rfTdv^^ok^xgst, mmftrnzfi 

omn&b&IMt&XolzLXi* <tv%. Lfc^t. a 
;Phvy«2 2«u Rtt3t^Sr^'5:< i: t> 1 7#ULt<7> 
b'-A{c^-r^»!ffl^aSSW5:{ii 4 . 

[ o o 2 5 ] m2n. *muzm-tz%&mim%mw. 
i oocom^a<rt«msr^-re5^^a-y^0T-&s. 3t 
^mm^mi ooizmt&msmmmi. mttf. 

10t, ®m&2 20b. «7pgP2 3 0 b . * 
*>J 24 0fc, ^lffii&SP2 5 0S^2igl&SB2 6 0 
fc^filiS. «»S52 10«, miS3KSI5 2 3 
ix*S3KH^©, |g2S3tgP3 5*^#^«,S3tit^ 
©, |g3S3tea55 4*>^/c>fLi»S3K«#(10)S:A7J-r 
St^tc, ^ffiUXII, ^^ffiJRH, b';P-M*ia, 
St r eh lit, Sfe3tMTF, 

3Eg^-^->-^ (mmtimtz. ) s-s^l, ckoss: 
i^*tcf5t^^sr, m%mm&<?>£toc?>mw£ft dm 

W3t2 20 b. &?m2 3 o ^wr^miz-owx 
it. imt&. ) b. X*>J24 0biZ*tl?tlliiJl-? 

[0026] fflffl®2 2 Olt. mMM2 1 0 rtx^fWffll 

K<0. mi®®g&2 5 0RV&2Wffl$2 6 0$:MWr 

ti><r>X'br). rntit. mm&2 1 ox'<omnmmzm 
itim^izmrs^x . m 1 ytmst 1 1 *c« txm^<D* 

^23t^g83 lt^Ltfi-^©«-ai7JL, m33tiSg55 
^<8>$-ti}7JL, $^>tc, ^lSB»g52 5 0a^2ig«l 

S2 6 oiztt Lxm^z&Ji-tz . 

[0027] lgligi!lSfJ2 5 Ote, M^.tf . »^SI5t=A 
7J^n^lg3tgP2 3i)^<r^m^<s>izm^x . 

mmnie&b 1 o ±^%mnmz^m^h *» <ot- 
n^L^v>ass<oi^>x#i&^st^L'C(i#® 

ttizi. *) . mmm&2 5 o(±, mm&t&ik \o<m 

[0028] &2mm&2 6 on. mux. %mmzA 

73§il^®lS3tgP2 3i3^<T>^m^<S>izm^X . 
mi5tft%&&2 0-£#&XMtfMz&W)iiit&i><7)X' 
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ixizXO. m2|gi8gP2 6 0{i, migffl&^oco 
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[0 0 30] ortC ^T77S 1 0 1 — 1 0 5frh% 
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& (S109) . 
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■y7S 1 0 7X'gftL*f^*-K3tR£SSeL : G:V>*i 
g!l££8n'^Sa>S*>£«5rr«> ( S 1 1 3 ) . X 
T-/7S1 1 3T'aS«^TL^V^^tt±. sjsl <a 

ax 

[0036] 

dW{X,Y) 
dY 

[00371 ZZX\ f :>»Vkbv^2 2i:miS5t 



izwm-z. 

[0032] (^f77S10H:oi>T) 

(^gf2 3 oizm?f;ztizmMfm6 ocomz^ 
x) zcomt. mm. Jvuh'?>M2 2±.izfflt,ft>ti 
timn®t:m&itizbizj;*)nt>ti&. wmwvi^ 
hvyt6rs>&i:*i=. ffl&^fkx'hhccvimmi. 

tz&\%%M2 3 lz£~>X i . £ 
fc. I^Utf. &#W«ai^K6 0tC«LTmiS3t^^ 
Jk2 0<Dm&iPFMMi*X'*>tU£. JvUb-?>WL22X' 

s um?-hm7m< l z-§ittiz>jvi'h~?yi&±t l z7jki,t.z 
^mzMfb) . 

[0033] (^f77S103, 1 0 5CIOVVC) 

SP2 3 Otc^^-SIS, $itS-tf;W-^fla»t=o 
vvt) ZZX\ —Wtiz^tlX^^^-irco^rmz 

[0034] t-T , -bVW^y^ISC, j (±. ttSMBRO 

WC?*— Wl^bv>-&2 2S::rt-L-CS5 
l®fegP2 3T#^/v:^i0«&ft(ca^^-C. tt99 
5SR6 0a&¥tttt&*K>*StJMV2 1 O^iMftEHfc 

^i^taj^iMi oow. stasias 6 oo&s 

JRH (W (X. Y) fc-^i,) £8U&?&. Z(Otiib. 

mm*x'&h>vvy-?ym.2 2<7>im<7)im* (x. 

Y)kU $<c>tc, ^1^852 3C0«{«I<7)J^SS: 
(x. y) fc-T&fc. jaT«>£fciS3T*$*l.S 
SlIRiW (X, Y) mt<. MTcrW&tlRV®. 

nH2<7>msk&f£.')±'o. -r%t>%. 

[0035] 

mil 




[&2] 

Ay 
f 



[0038] 



!(7) 002-209854 ( P 2 0 0 2 
[83] 



1=0 y=o 



[0 0 39] gS^OWSfc. >vPhV>-«22 
±<9JSS (X. Y) X'ffif&ft-t&ZbiZ**). 



, j «. ot^i^4 at^es ft^wic 

«. 019. 2 0C:Sc$*U>. 
[84 ] 



sin 


r 




\ 


.90S. 


v. 



«-2w>0<D<t^sin 
n-2m<Q(bbg cos 



[&5] 



i-2m 



[0040] Uff7S10 7, 1 0 ) ^ 

Sr. £i:*yc. X(i. SiRWfc:. ^^2 3 0±(C^ 
10 7KJ:*«R*-HaHI?T«. 



[004 1] (£br^2 3 0C^S*l&flgc0iKl3^ 

mz&ttx&wm&mz'o^x ) «aw5iRs&3Mi- 

«itf. JRgfflft (UTti. #ii : ju m) fc LT 
Sfflft-r^^. -tf^-^Bt ( n = 1 . 2 . 3 . 4 . 
5. 6) ifSmmcORMSm (W2MR 

H) fc^iX-eftS 1 . S2. S3. S4, S5. S6£ 

[0042] 
[»7] 
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S4 = ^VC7^ 



'at 2 + C 32 2 +C33 2 



S5= i^f VCm ° + ° B,i + v +c » a +c « s • 

S6 = ^ VCeo' +C 61 l + C M S +20^ + C M J + C,, 1 

S(3+5) = VS3*+S6 S 
S(4 + 6) = VS4 2 +S6 a 



+C M S 



S(3 + 4+S+6) = VS3 a +S4 s +S5 s 
[0043] b%&. ZZX\ Sll±. f-/l^£SBfc 
U S3, S5. S (3 + 5) 3-?&MM : b%'0. 
Wit<. S2. S4. S6. S (4 + 6 Hi. SftBEUK 
mttch. S2£&#S3IU±<7>JK3i£« 

sin(n#), cos(nfl) <75n<59«^<t OtiHIS 
ft* (-tf^-^l&C! j (4. J^<Offc£3.Rl/ ; 3teS4 

WtCtt. n = 0 (fold) Tj>fUf. SRBJRUfc&O. n 
= 1 (fold) -C*>*lli\ n^IRUt^ 1 ). P^<. n = 

2 (fold) -C&ftlf. ^JRHt^O, 3*>fc. n = 3 
(fold) -Ct>til£ . »Wliaii:*h.*h.4WIS<x*.. * 

»*u nt<s rtsflwai («nmwa£) «. 3jwr 

•f, 09£*4\ 8&T{43&+5&+7<$:a<:3vaiJKil. 
4 *+ 6 8«C*^®«JRHS: •^iX'fftSlfcirS . O 

«-iRHco«JS^6 0 0i:L.T{i, Wife*. #JR^tf>£ 
Hf/U^JDHMMfc, MAx (0f*.f*. Xfe»>6K 
KJW-IalO) . XtfJJ^RMS<o¥#t£*;h/€'*US&»- 
l?&h.&. 4fc, «-JRHoaS^6 0 0<±, H^OJ: 

3 IS. 383*fflK*friR-*iHB60 1, 5KJ*WR*& 



+S6* 

^■TJSS6 0 2. 79ORBmUl^^r9S6 0 3. 3& 
avitXI^Sr^-rJSa 6 0 4. ^itxusr^-r^s 6 0 
5. 5&3-?iRli£^-rJSB6 0 6. 3^AJRII2r^ 
■fJRB 6 0 7. &tf 5^M*lR&£*rraS 6 0 8 
tr. Srfc. ZtHyrt&WMt* 3l\z, t^rsm5~8 

Xtt, 3ttttl=*t>i&2 3 0±fcgl*$:h.&. 
[0 044] (^2 3 0l^$WfiMMTF 
fcOWC) Sfe5fcMTF (Modulation transfe 

r function) VBmtZ-o^XNmth. *"f . MTF 

(4. Witf . 1 K^fc 0 > 0-10 0*<7)iESa«c0il 

[004 5] 4?, #eMTFft«iBK«W-(x. y) 
*»fcJMW*. W (x.-y ) J4. (iffl5£ 

fcftB8RSlDm*ffl^S£i:t>"C#S. &M&f (x. 

y ) tt. «B5JRM*^filTO J: d fc*4 2. . 

f (x, y ) =e 1 k w < * • » > 

ZZT. i k : MR<? MM 2 */A ) Tib 

4. :«sf (x, y) £7-'jxgaa-rs 

ClfcfciO. Atfc<0«f#*l5U (u, v)*«#4*. 
[0046] 
[»8] 
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U(u,v)= /)f(x,y)exp|^-i^(ux + vy)|dxdy 



[00 4 7] ZZT. A R (IS 

m) tvcovm. (u, v) : m®±.<vm&o&mAb 
L.miiziBm-&mf*i-c<r>m®fomw,m. <x, 
y) : %&&<mw?wmmmT$>&. $.tz. tmom 

(u. v) b*cr>Wim#&t:®VZ>:LtlZji 
0 , tm<?m&ft1$ ( P SF : Point Spread Functio 
n) I ( u , v) ##26. 



I (u, v ) =U (u. v) U" (u, v) 

s^ic tmcmgftifii (u. v) zy-vx.$m-? 

SfcfttC. ^b«P?>2.mffiWmS£®T*>2> (R (r, 
s) ) im<tZftoZblz£<0, OTF (Optical Tran 
sfer Function) 

[0048] 

[»9] 



R(r,s)= JJl(u,v)e- iS,Kn,w) dudv 



[0049] zzv. r, s : sisua»»««*>3SBre 

OTF (u, v) =R (r, s)/IR(0, 0) I 
*7t, OTF<^#$#MTF-CJ>6*:«>, 
MTF ( r. s) = I OTF (u. v) | 
W$S)Sl-z>. ±j&DiS<c:£^&;h.*:#feMT 
FKS-^vt. SfeftMTF SfeftMTF 



»Cffi*<»5: »*A-C<OMTF$:MTF A 

[0050] 
[f&l 0] 



MTF(r,8)' 



Ja>.,MTF,(r,8)dA 



[0051] iitli. ^r«3KI=^<»^WtS: ^ 

©Sr^a. mmnzM. 6«3ie (rgbi 

656. 27nm: 1 , 58 
7. 5 6nm : 2. 4 8 6 . 1 3nm : lT*>6fc 

MTF (r. s) = (1XMTF 6 5 6 . 2 7 +2XM 
TF 5 8 7 . 5 6 +lXMTF 4 8 6 . i 3 )/(l + 
2 + 1 ) 

bKei. 

[0 0 5 2] SfytMTFJi, (84 On 

m) <0*T«!l5££i-l6<?n\ ic7)a^m<cS-^V%TfliJ 
OifcRlCOV \XWL* ,J n\ K G&zWJE-r h Zb\z£*) 
$3bXi>£\>\ Mftmzlt. #iSITOMTFli, m> 

{f. 840nmTWt#. 0«-ifcil8 4 0 

nmT^lSHlRHW 8 4 0 ( x. y ) *'t<Wlll:« 
^•TSfeJR^W^ (x, y) £8flSEU -^feJtXHW^ 
(x. y)<CW 8 4 0 (x. y ) £B.L-&i>it. ZC?>m 



mwMizx oMTFzmm-t&z biz* o^&fu.. 

[0053] 

W A (x. y) =W e 4 0 <x. y) +W fl (x, y) 

bZizmm-s-&ftmco®vimtfwcmzim~i-&zb. m 
ffi&co&iztii&i!) 1 ;^* —few- b ix-bh zbfr$>. 
mtfr <o*&£ hm&izmft hzbiz%&. 

[00 54] (*Uj^2 3 0(C^£ft&IR^IR^I^ 
S?at/A^lRI^^S8^tn* S t r e h 1 ittCOV^ 
T> St r eh lit (i^TJi. S ) ±i&0«fc die 
*to^>^^0O3SS7>^rJ>S P S Fco«t"M$J£ I 

(0. 0) Sr. *IRH3t^»<0^{*^^SPSFO 
+'M£JKI 0 (0, 0) VWl&ZblzX*), Jtibbti 

S= I (0, 0)/I 0 (0. 0) 
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[00 553 (^SP2 3 0(C^Sn&5^H^h 

T)04ia. y y V)\sh&<nm7K\zmt& ? o~?-v- 
h-cAs. t-r , aas# (t^tf. k*4E3o 

<?S . miSitgP 2 3 (4 . £ <0]R 0 Wt 5>*Ut 7 > H/P 

•&*->£¥!l5rf& (S20D . z.nyyYivmw*'?— 

>$-*-r»JK^raaLand (x. y) frgtbh (S 
203) . WS^MISLand (x, y) 

14. vVUh^>*2 2fc«»K«2 3i:*>ni , C<0XY 

[00 56] icOJWJK^^raSLand (x, 

y) \ZftLX2?m7-V* , $mi: i noZt\z£')^ F 
R (u, v) (S2 0 5) . iCOFR (u, 

v) mz$#>fz±j&e>OTF (u. v) fcSrn^ 
(Ja-ya y-fh ZtizXO. W<Q%&%MM&e>fflWi 

m#l6T$>2>OR (u, v) (S207) . ^ 

<oor (u. v) \zttLX2®ji&.?-Vx. , $m* i no 

Cliti*). Landlmage (X. Y) 
(S209) . 

[00 573 ^£OX7 i y7'S2 0 9-C*^t*TJtLan 
d Image (X, Y) ti, ^gf2 30C0«^BSS 
±C^7.f7?ii?lxl. (S2 1 1 ) . =3rfc. ZZ 

ximvwMzmTP itzmi~~8mjjkmizi^x wmt 
h. <iu a^SB 230 \z&mzti&n—&m\zii.m— 

[00 583 micomtm) 05»4. ^*gP23 otc 

£. ^S^S2 3 0<:«. 0«;it4\ g»L^B«T*S 
m;H^>-<83 0 0£: s BSfOiimv-yTS 1 Ois 
JRH^8B320i:. Sfc3fcMTF3^3 3 0 , 9> 

^SP2 3 0{C«. Witf. (ClCl-Cti. SC 

K 3frf> . aOS^J Ci-CIl 20 00^3^2 B 

mH-c%£ttHiUE* WLmmm6o<r>mmx-b&mwL 
hl aa^jft^-cj>s84 0nm. tssi^8S6 0c7)aa^ 

ffl-CS>S*9mm) W&HZtlh. 
[00 5 93>'Vl^hvy«3 0 0<4. «£tf, 

-5T, diTli. *W)iJat3 0 1 fcaoUUvo* 
S„ 4fcs /vH»v>-ft3 0 0(4. >\fr\>~?yWL2 2i 

fttxmi<vBwn%%mi t mi&%M2 3±<c£ft§ 



it^i:<RSL^^cofi^3 0 2i:. «K6 1*>4><OR 

23±fc3S*J5*lfc«*T«OgWWC3 03t**tr. * 

4 (ttAfrflUi|3 02. *^««jft3 0 3O+^i:-t 
S) *mS*»2 3<0«fWO^8iWc^-C, <?1> 

A4mu:*te£*6*i*f«*. 3teE<o£Ha£ftffi-fcL 
fct>tf>T*-jT. JbaSW^-^&ftfc^S.Htfc&B 

[00603 IS<?)lRIIV-y7-3 1 014. «itf. «ttlF 
•C<0ffi?L (dCl-C<4, 0 3mm) £^rfH'&R3 1 1 
i:. HWCOm. Cltlt *7 mm) t«m& 
P33 1 2fc . 3&fP9^*#*LfcHf/l^^flHR*6* 

IS3 1 3fc£*tf. =flr*J, ^<0lSc0JR3lv-y7*3 1 0CO 
JUMieii. Hitf, 1 0* «<0g&9 (0-36 0) 

lB«JRH-7>yT3 1 0<Ojg^tC(4. «aSSI66 0<?5 
SI^KH{;jtSU.7t^.^-;KCTi{4". 1. OwmS, - 
5. 0~5. OfOSSO) 3 14*i^$ti*„ 

[00611 zzx\ wmnmt tx . mbjm<r><&&. 

W£*4t#>t:±X<7m&. Xit- OWSLh) <^JR 
H^^iCiBtT^$il6. i<0^ffiJRH<0^*{4. 

«^ffi9^. 4fcs ^TcOJtZ^4. 2<^feUi<7)iRM 

[0 0623 K0»Rft«^at3 2OCIi. (CC1 
Tii. 4>3mm) AVVSmt (ZZTte. 0 7mm) T 

Jfcfr 3V^ltXH. «IBWD%) Ti-J-C, ft 

ffix-^T^&IRI^ftS 3 . S4. S5. S6..S3 
+ S5, S4 + S6, S3 + S4 + S5 + S6i:. JB£ 
OmSSOJtSt Ur«Jfl**l* . VVb«5>* S t r e h 
Htcoftfflx-^t. l/K<7)m^ffiSrc&S«ffi«ft 

^-ffi) k. (-C1TJ4. CTlS*$n. 

D) fc, (d^T<4. ATS^SiX. ) 

t. S^j (iltli PVA) btfZti<?ti&m%i\ 

h. zzx. mmsm. t ^mm^iv-^^m.^ 2 & 

f (S2) frb&fobtih. SrtJ. ±^L/ilScoiRllv 
773 1 0±{C«^$iX«,aftcOll|&fi™£0^3 1 3 
(4. £ti60iKSflaK£#*LTVt6. 
[0 06 3 3 Sfe?KMTF^3 3 0(4. ±MLtzi.o 

Tt4, ««Sr3Eia^ifeft (cycle/deg) k L (0Uli\ 
1 • Sfc 0 0-1 0 0*<0»»5rMLfe«^fc«S-r«. 
«) . ttiWSrSl^^-v^i^OSa ( 0-1 ) t 



1 ) ) 0 2 - 2 0 9 8 5 4 ( P 2 0 0 2 -Gim® 



bLX$&fi%ixS>. IWfcfflfcte. ,1.1 "Hi. 
WWf (Z.Z.XU. *3mm) TWlO ■ 9Xb&%& 
XCO-fyyb. v§Wi (ZZXli. 4>7mm) XW.fl 

0. 7T$>h^Tco^ybi> < imx^hi.diz, & 
bibX^^tlX^h. ^y7±X<ommt. IE 

[0 0 64] ^yK;l^B8<7)^.i*-^3 4 0«i. -h&t 
fci3JC. £7J&^W7-:7**&=&<75S5ffii6 lJbTk' 

/i^^^.*^3 4 0(i. tsflilf. eg^ff (iit 
«, 0 3mm) T. <I<?)$te*£lii"CS>3>*§£\ «7J0. 

7(^js-rs5yhvn§{i. erws<rk 

jU.T*59. BSm» Citll 4-1 mm) X. ZWM 
J&£$kXhh*$>iS, &'J?l3:*?Vht:ibiz±<n.lX^h 
Zbi^LX^h. 

[0065106 ( a ) 14. fWSiMKJttSSl 

M&Tfc-nfcHHE ( i ) xb&. zzxa, micrmzw 

Xcrm*& 2 3 0 iztt UT . itf* Ute£W»T* £ ' VP 

hvy«3ooj;. mmfmzmm-t&oizimLtem 

£<7)»<l>&S5r. JKfc9HftJB3 5 1 k LX^L^W 
hVV«3 5 0£^Lft#J£inLTV->l>. £*VVH« 
-7>-«3 5 Ofcfctt JSgr>H:ft^3 5 1»4. v\ 

mat) fcaa^sn^Bgst«j^<7)^*^ixTv^t 
> hmzifnfmz x -5 c k**-c£ & c t 

[0066] £fz. ZZXit. mi<^rMX<om^:^ 

2 3 0»C*fLT. B5<0lRI|-7-/r3 1 OtwUD^T. **JE 

f&?^S-^w<-U'{^U7tl5iOJRI|-e-yr3 6 OS: 
[ 0 0 6 7 ] 06 ( b ) {4. m 1 co$&nmiZjcft&$d& 

mtttmm ( 2 ) x&h. z ;tii is 1 osis^ 

Teo*jSg|52 3 0»c*fLT. JS»U^B«TJ>S/Vl- 
hv>-fll3 0 0-e<ia«c3 5 S&^L-^Sr^LTV. 

[ 0 0 6 8 ] mm. mi^^mizm-^mm^ 
-tffiw® (3) rj>&. citii, micrm^mx^ 

^52 3 0<cStUT. IKtf>lRi!v.yT3 10<0ftb9 
(c . » jt£B8 6 0 <7>8ai5gffiB-CO 3 <J5n^KS:^fl»ie 
•?> y ~73 7 0&$kmLt:miif;LX^&. 117 773 
7 0«4. 09i.lf. S!l5£3ffl0 9mmlc:j£;tT. &<04"l> 
j££JStj£kLfc¥W8X^->Mvr.rri4. -4. 5~ 

4. 5) k. iflcffl**"-^ -5. 0~+ 

5. 0A«m) k£fflOT3&7Ef£fc£^LTU&. =5: 
fc, ^^P2 3 0 9T{i. ±3&<7>/\>l>b-?>'»30 0* 

3 5 0 k . ISOJRHv-yr 3 10, 3 6 0 k , f£f6r?«y 
r3 7 0k£fflwt. SttWJfcift/'V-VfcSKLTfls 



[0069] ifc. iMeom^mizxtm. BM&f (f& 
S/K fflfiwr. 03mm) . Rt/Bmsa mt 

lf*7mm) XcnVmim.vy&Ki'fioZbT. P5#£ 
ittStf-SC:k mx.lt. BB$fl£. &Sti$ 

« MU. XMSlzZhttM) tf&W;Xhkt 

Pm? Z> ftft&f 1 - * k & 0 %h f&Mr— 9 \Z-^WX 

i4. wmat^iz®tx. Mx,a. jEftm^mtix^ 

<lz-otiX. &-**.&-+18®-+fl&-~mmcr>£?iz&& 
$£tet&J:dlz&7frr&Zbi>X%&. 
[00 7 0] afe^MTF^3 3 0«COV^T 

t>, WWfRtWWfX<omijcn>m7iki:fto ZbtfTZ 
h. £tz. Mmz£r>xn$>tit:mLfrt>18jEmjl(rm 

W *^C. JRM<Omffl«. Mm. nnu A^W>W*^ 
[007 1] (m2«0«^!l) 08*4. ^S»2 3 0C 

^g52 3o«c«i. mz-ii. 7? j j-\ t mm<7>m7f;3 

80k. ^KJRMv>yr3 9 0i:. «)Ri0tll^gS4 0 
0k. fifeJfeMTF (^3. 07mm) £0^330 
k. 5>'H;148O^*"f^^3 4 0k* < ^$ix-CV% 

5rfo\ iwTO«iBISK6 0<0^ffifflJi. Wi. 
{f. 0 1 2mmTS>&. 

[00 7 2] r7f-h*ai^«0^3 8 0ti. ±*SL-!ti 

3 8 1 *^^:&>'N-^->-<0t&S$rSI^-r«.7'5f- h* U >" 
^4 1&fflV^T. m33Kil5 1*^«03em5-. «^«SS 

6o«o«ffi6 2±.{;Bgitr&kft«c. c«o«awi^^ 

#3 8 1 £#-57t#Bi6 2*^OSJt3t2r. m2S3tg5 
3 5 ±-e£3fc L^S3K<S#<cScy < ^-CJ, S. 4 . 
yvPh-7>-«2 2$:IX , 9^<*i«lE-r'5^kt<l:0. S 

3tgB2 3Tjai^-rsc:kt J ^rtgTj>i». ass^^r? 

x, AykUT. 1tr^k|Sl«t=-fer^-^a2rS:ffiL. 
? i?>{c?SBSS:3i:ai^-.6 i k J: 0 AIHRm&^S Z. b 
tfXZZ. 

[0073] AKJRHV-/7-3 9 0<i. BH«BfT<7)tt?L 
(^CTIi, 0 3mm) SrScf |B|'C.fl3 1 lk. Bf^g 

(--T(4. 0 7mm) 5-^131^3 1 2 
k. 3tm<^)*<xSr#«L-^l'-7-^t*^S c ai?^7t 
^K«RII«:«*t^^tS3 9 lkSr^tf. **J. Z<0 
nWm^-y-T3 9 0<?5^Si{C«. Wlxtf. 1 0* 45 
( 0-3 6 0 ) a*3bnS*U ttHWfck JL^ 
J:5<c^r^T^S. 4?t. AKJR^-yT-S 9 Ocoig^ 

MS9«8R6 0cO«lSKH (i-Tti:. 0 12m 
m) izmttzXtr-fr mttf. 1 • 0/umi*. -5. 
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0-5. OcOg&O) 3 14W&?r;ZtlZ. 
[0074] A^IRI^^gf 4 0 OJi, ±a«OBR<OJRH 
-?7 73 1 OfcttL-T. l/MI^&^ffiBI (#(£;■< - 

(-I-ITJi. DTWRSfU #ffiD) i. A* 
ifgmmi:, Wcfifo (ZZXit. AXUimZtl. 
♦ ) fc. Sckm^^&b^i b -1 6SrSrf H b . S'hfft 
$^£&&fc£3£*-fvi:a<^$;ft..&. >5:fc. BR 
OlRH3Uj^P2 3 0**ER£# CrSr*)^. mf&6 1 ) (C 

SP4 o 0(iftK6 27t'Wca-^v^t3i:aj$^v:twcft 
£tfrC. 8StOJRH^SB3 2 0. &ttfft&iR3&*i^a54 

0 0fc^$il&JMW&&ffi7"-:?«:. WK<r>S.o\Z 

[0 0 7 5] (m3<7)$&m) 09<4. ^SP2 3 0(C 
/57^ •y^^§it«»m3<O^WI5-^'r^BBIlTj> 
■4. ultli, «2oa^J-C<^^gP2 3 0(^L 
T. 7-7f-H«l^i^^3 8 0cOftbOt=. ^JS»«t= 

1 h Axial Power? 7 74 1 0, Refractive Power? 7 
7420. Instantaneous Power? 774 3 0<r>o*>^ 

_B£<D#ffiiiKI£v 773 9 0<OSSS®fflfcCini:PII?{; 

txmm-z. ttz. ftw»*ici*iwv»r4 1 

0. 4 2 0. 4 3 0»£§l:li:. 0«3H£« 
ffl (^^Tf±. ^ 9mm) \Z^tzX*r—)V (mUi. 
0. 5Dfc 35. 5 — 52. 0 (D) <OB&9) &S< 

[0076] m4(V&iW) 01 Ott. ^*SS230 
t;^7 7-f -/7a^§itS®4£O^^J?:^-nttHH0T 
iiO^SS2 3 0{C(4. Witf. K<0JRMV-yr 

3 1 o t , fttfm&?y-73 9 o t . cicoiaa^iK^) 
jRHv-yT-3 io.3 9 ot=as^v>r*ajs#utagrt 

iRHV-y7440i . flgrt (ftSP) IRI^^P 
4 5 0fc*<£UK?;frCV>6. ifc. IRA (PlSP) "EH"? 
774 4 011 frU<X. Krt JRHV77440 

BgflJKltGSSrti:. 0U«X. BROIKHV7 73 1 OSr^* 

9 0 &^3«*fcti>^KK&fflR*?l < £ t J: 9 

[00 77] HI 114. SS4 cO^W(c;*trS^CTS- 

2 3 0 »e*tLT . aSC0«X^-7 7/310. ftffiHRH-? 7 
73 9 0. BSrt <rt*> IRHV7 74 4 0»CjD^.T. *f 

fc tiM%mzk<?>n btuz/vub-? ymzmv *> tut 



jfc. BR^JRHV7 7'4 6 0. f$$JR3|-? y74 7 0. |g 
ft (ftgP) IRH-V7 74 SOSr-eft-fiT^^LJtWS:^ 

[00 7 8] HI 214. ftm&£mm&n?f 7D-ft 

frf64f/k=.rfl8a<0*ifS ( S 1 0 3 ) &tf-te'/t--r&jBc 
*^jftM»ai ( S 1 0 5 ) {COOTP*aCIKaB^-4. * 

^iTjk-rnmm^^-yy wight vbpxoT-fzn 

(S30 1 ) . Xf77S 3 0 l"C##>t:ftB88 
( S 3 0 2 ) . -rftC:,}: 0 . &V-*m&W& , m.<r> 

m±imtiz>. wmmm (#!U.jx. <*>3. *7> 

[0079] ogrtc. A^Kom^A^#gS«a^ 
^Sr^-TS ( S 3 0 3 ) . ZtlizX*). &W$®t<7> 

mmtXMi:M.tii-t^ (S304) . 7f7 7S3 0 3-C 

Xfrfz^mtn%mwM&%#,-i-h ( s 3 o 5 ) . a 
;i^-^8cS:»:ai-r4igia9^ ; &-Kfc. 4f/p-^«a 
LX&tbX . -i£;^^asr^-r4SS2aas^-Ft 

^TSlR^tT^ni. ( S 3 0 6 ) . iiT. 3§ 1 aS^ 
^-Htf03SiR*«5it4fc^'r-yrS3 0 7J=jl^. ^2 
H^StR^ixS fc -y 7S 3 0 9 tCjgtf . 

[0080] massre-K-m. xf77S304t 

^f>^#^«Bco»ffliRlli: . XT' -y 7 S 3 0 5 T 

muxM^nm^mmMk Lx-$*b& (S307) . 

£, X-r-y7S3 0 7-C^i6^^)K»[BBiRII<7)-feVU 
-^SSrlcm-rS ( S 3 0 8 ) • =2:13. z\<7>*>)V-ir 

3mf77S 1 0 7(Cii^. ^^:-F* J SS?$n-5- 

[0 081 ] — Xf 77S3 0 6l:feV^, ^280 

=$rflW**ttrt-* (S3 09) . Xx-y7S 
3 0 5T*J6^>^^ll«^tf0jftffiJRII*^^-^^ 
SSr^aJ-^S (S3 10) . .XT-77S3 0 9. S3 1 

ox^fr^ixttii'-'rim.z&tfLi'X. mmmz* 

tbh (S3 1 1 ) . ztU)W7?hb. m3<r>*T»/~T 

s i o 7(cii*. mm*- v-tfmviztizn&vvmi.z 
mti. 

[00 82] (^5^^!) 01 3(4. ^*SP2 3 0 
\z7*j?< ^,9^^fLhW,3(r>^mi:Tf^Wmx- 
bh. ^g?2 3 0(4. mz-\$. IBWlRUfc^cOJRH 

«4. ±j*^10«^<l'C^L3tai^UJt*H«-e*4 
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WH-v>-&3 0 0 (ZZXlt. ImagetSSL. 
3£fc*tf*t*lfttf>£JR3£3 1 5£. 3V&Xt<OWMi:$; 

tfiti5ciR3i3 1 6 1 $ t>\z % nm<r>Ksmm^k 
exit. ±M<r>m2<om7m'C7iktt:y^} i m^.com 

^TJ>Sr5f-H«3 8 0 (ZZTii. Imaged 
WC^LTtAxial Power 77 7410t< A&S&flx^l 

•7 , -y73 9 5i:£'#tf. s^fc. ^gS2 3 0(c«. as 

[00 8 3] tfz. £4X113 1 5, &tfitStf:lR3g3 1 6 
(Q&ik&M*. & 1 LfeKWJRH^ -y 7 

3iofcB&i3Hrc$>rK cicirji, *cr>mm&&*im 

tz. ZZT(n&^'v7<nmm\,Zi&KZi\X\->hX*r-)V 

^T-tU3 1 4xr~fUcommt. 
TO&raoT. fllxtf. £«Xi£3 1 5cO*^->MMafc 
LTti. -5. 0 — 5. O/fmfc'tt^SK. -10. 0 
— 10. Oum. Xit. -15. 0~1 5. OjumlcK 

■t&Zki>X£Z>. 

[0084] 43t; Axial Power 7>y74 1 Otf5i5^ 
{i. x-fJfT^— ffi ( D ) t:^-tXT~JU3 1 9#*St^ 
3iT.&. #-7-yr«0jS^(=^$ilTi ( '>S^.i7--^3 1 

— -Cft-?.. Srfc. .xr— /P3 1 90)Xir—A*)W!Ui< 
St^H^T&oT. 3 5. 5~5 2. 0 (D) tcRB 
£>&U. ^3^. #ffi!<OPower mptLX. Axi 

al Power 7>y74 1 0 £S^LT^I>j!p\ .IcOAxial P 
ower 7774 1 O^ftbOfc:, fiSUfcT. %3<n$am 
TtSL ^Refractive Power4 2 0 , Instantaneous Powe 

r4 3 o . im&v-*mLfr^tt\mf&f$m.<r> 
&^<mmimiz]bfzhT%<?>im.c 2 x stbr^jkh 
zm^*)v-+rmL<no%mmim\zhfz&m<r>ffi&c 

2 , \z&Z&Ltz2}!&Xti>l,<\tV&'&± (SiR^T) 

tz. &WM-?-y7<r)3&mi$Ht. mwr^fm mtn 
4> 6 ) Xit. SflficOBg (<rU{;f<*8 ) TW-ftZtitzM 
m-?-y7Zm7jk-t&J:olzl,Xi>£*<\ Kcts. ftmcoPo 

wer mpCOmmm*. ZttfXZh. 
[0085] £tz. IB&tf#ffil<0lK^ft*gB4 9 0 Ji, 

Bscoiczn^{cov.Ti±, mmwrnx-TKL 

jt|gcoitxilfi^3 2 0fc*tJfcU |B|t<. ^K^iRJI 
^outti. m2co3i^MX'^Lt:ftm$&r;&4 0 



gP4 9o{i. momz&tx. *mm, mm 

ZZXli. mK<nfm^-^tm^ixhtz>sh. IWl 
[0086] Ht, HH)^t(i N V^»9>SHMr«(pho 

topic vision)-c&-?-Cs itwsm^^wmmiLcd/ 

VXb»9>.&BgJ9r?J! (scotopic) Xh-^X. RKttVWKI' 
'OHMER imttt* lO^cd/m 2 ) TI»LTV>t* 

jbl £M¥mzit. &zwmitixi><7>t:n.x^&im 

Zmmi-Z. Ztz. tfcHite. ^Wf>h74V4 Mdil 
ate) Th-oX, -JKWfffBfffii 0 tffig^fctfc*: Ltz 

^m^mT#n#iajarL^^. im%<vm#&mz 

tjiZMtR-rZZbhX'ZZ. 

[0 08 7] 4fc, ^JRHv-yr3 1 5<i. ddT'{±. 
^<t t 2<WjLh«0Hmi: L/i*^ 1 iWRM (f-rt' 

[0088] (^6<0^M) 014ti. ^^SS2 3 0 

*>h. ^sP2 3o<i. mm. wowMtftmowM 

b£Wm)\z$i7jil,fzi><OXS>r>X , ddT'Ji. 
ffiiLh. 65<7)JRHi:«JKWlIXII^*O2oc0/^-VS: 

l<r>$&mxijk Ltzffl& Ltz£Mi&?f> h> VP h v y®. 
30 0 C;tll I mage385i^U PSffl^r 
MfiMi. «B&-ri.) 3«d3LhcOJRIISr-&-tfia»:ilxJI 
3 1 6fc. »»:ttxil3 1 6(C^2:rt6#K<WK££#*f 
«-JRH t »«-JR^i: Ztl?ixMfXm?ai iz 3 "7«lR 
17^73 1 7 . ^E^JRHV-y T3 1 8 1 . «S«^ 
tttiE-rSSffiiimscO^-yT-SOOi:, ^IKH (SSL 
^^•) ir*JJS-rS^uSJRMC^"7-yT5 1 OkiHr 
ts. 

[0089] ttz. «K<0JRHt LXli. ±^«0/vUh 
V^tasOOWft^OtCv m2<0^fi59r^Lfc^^ 
HS!l^c0^rS>Sr^f-r-'fil3 8 0 I m 

a g e 3 8 5 t^L. «WSrB«tt. W^-tt ) 
Ttt-ZVMte. t&cDW.m&?Fbv&m-X$>&1z»bW,W£ 

m 5 io^tfrc^ L3t Bsa^M^iRiiS' * tibxm^ 
■t^mRr/nm<^im:m^4 9 oizklx. ircojr 

[00901 C: r-T. ^ffifi^Hcffl^-t&JifcEJKUSO 
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7-y7-5 0 0<4. <rU(4. IS2iB»S!2 6 OJCJ: 9S&1 
(S m „ t „ r ) fc. f§<5>*utwH>vv«3 0 

*>*>. 

S=S roo t 0 r -2C 2 ,/(rc) 2 

I^t. S m „ t 0 r : mi8.V2mi&2 5 
0. 2 6 0c0^lftS{C*flE-ri>-r-f^7"^— fit. rc : 

2 0*^»$ii^ift*{^J5-ri.7 s -f *7-*-HI 
(S m 0 t 0 r ) £*-/l^G&!8:Wa«U £*i(::'vP 
h-?y«3 o ofrb#frKmm&ftizttm-t&*/\'-i- 

[0091) 11 511 mecomTrmztt^h^s&m* 
m-tm^mvhh. zzxit, me<r>m.7mx<n^7m 

2 3 0 iZttLX . ^BD)S^tC»l5-f-S*MlKIIS «7 -y 
7-5 0 0. &tf#j£!RH (&*»£#) C:*ffl5-f 
HCC57-y75 1 OtfOftbOC:. H50^ii^!|-e^L/c 
^JRH-7-yr3 15fc. ^JRHv-yT-3 1 5K.tfSS60 
^^T^t^iXJRHv-yT-S 1 6frt>ntiiLt:j&®. 
3§tK#m(PSF) 5 2 0i:£*^£-££i:*(;:. 
!RI|V-yr3 16. 3V«JRHV-yT3 17. Steffi 
^IRHv>yr3 1 8<Z)3l*&S£S3gLT<£iX-e;h.£bn 

[0 0 9 2] fkimSim* (PSF) 5 2 0<D£t 

^(4. 3^Xh0^lRllO»«S:S{t^^(li3SJK^ 
(PSF) ££Ujcf.&*r-Fi:. 2&Ja±£-£t?£lRil 

Z>Zt & . =5nB. Kfi.^^7)JRJim^4 9 5 
(4. SS6co5UK0«fc|3|-'C*>9. SiBBSr^BS-rS. 

[0093] (m7<omm) mieit. m^S62 3o 

*>*>. £1^2 3 0(4. Wfr>W&bftWk<r)&MM.*mm 

(4. *<Km&z. mta. $ffl&ft. 3v 

^gP2 3 0i;<±. *tt&w:(4. mecomTmTmttz 
mm&mztifo-t a mmmm s <o v -y r 5 o o . i mm 
n (SU&&H-) t«ii5-rsiSHiR^cc7)v.yr 5 1 o. 

3VlR£-?-y75 2 5. ^JRHV-yr530. 3&J* 
SiR^V-y 7-540. 5<^N^fl3JHV 77550> 5& 
EJMXitV-y7-5 6 0. SbfclRHv -y 7* 5 7 0 WZtl? 

{4. ^lc0^5^|-C^U^IBWititllv>y7-hiait^©-C 

[0094] zzx-. m\s\zm~>Tmfttht. %m 

HSMC<7)-7-y-T5 1 0(4. 3<&t£WM;COl%E6 0 7fc 
*tJSLTV>&. ^«0^SlRI^V-yr5 1 O^jfr^Jw^ 



SflTV**, ^--trmmmL (C = ) . #1*1 (Ax 
= ) (C(4. JaB6 0 7«:12a$^TV^-?-it-r<tcOffi*« 
3VJRHVy7-5 2 5<4. 3&37JR3IO 
JlB6 04C:2*lSL-tV>&. ,I<7)3-7lIKIIV yr5 2 5 
^)ia^(c^$ixTV^. JRH^Sc<7y s F^)2^mil ( Ft 
MS=) . Ufa (Ax = ) (=(4. «1604(Ciea$n 
•CV^^it-e<XOfi*<^$<x«». *#JR^7>y7"5 3 

o(4, *#jR3£<9:iIB6 0 5(;:*tJ(eb-cv->s. ;<^« 

JRHV<y7-5 3 0c0j£^{C^S^TViS. JKJB§»tf> 
^2fmm (RMS = ) . ^-[61 (Ax = ) C:(4. JHB 
6 0 5(Zia&£ixT^£*il^;h.<oe#^SitS. 3 
iJ^BitZII^-yT-S 4 0(4. 3&JOTKJKOJBB 6 0 1 

&eaztix\*t. w.mmw&i2mm. (rms 

= ) (c(4. JSB6 0 1 <cie^SfLTV%$<l^^Sil 

[0095] 5«3lv5JKg7-y7-5 5 0<4. 5i&tjm 
S<7)JSB6 0 8fc*fmt-C^I.. i«5^AJRI|-v -y 
7-5 5 0<OjS^«*$iX-rv^. JRI^Sa<0 3 F^2S 
gig (RMS = ) . #1*1 (Ax=) 1:1(4. 3SB6 0 8C: 

Hv-yr5 6 0«4. 5^BnJ|XII<7)«B6 0 2(C*tl5U 
TV^. d CO 5 <J^ffilR^-e 775 6 0 C0i5S(C^S 
*VO>&. IRH^i$«0 ;i F^l2^l^ (RMS = ) (C(4, 
«B6 0 2Jcie^$n-CV^ffl*i^$iX«.. m&WM 
V>y7-5 7 0*4. la^JRUt LTfflfflLfc^-^JS 
*<W&*aS**>m (Af*«J{C<4. Z 4 o . Z 4 4 . Z 

5 0 h Z5 i . Z5 2 . Z5 3 . Z 5 4 . Z5 5 . Z 

6 0 - Z 6 1 - Z 6 2 - Z 6 4 . Z 6 5 . Z 6 6 ^) IZ 

[00 96] (^8^*5^1) HI 7(4. &*S&2 3 0 
(C^57^ -y^^$it«.^8c7)^CTS:*-mHBI3T 

j>s. ^*S!2 3o(4. WDwmtftmco&WMzmtR 

&JlZ$k7f;-? h t cOTfo -o X . 0(^.(4*. *l*SB2 3 0O± 
St(4. >Vl^h-7>-«3 0 0. ^JR|gT-y7-3 1 5. SL 
m+TSVM&? y 7" 5 8 0 . >y 7* 3 1 6 

TSW1 iSffiWM (&<mt:l*ts) 5 8 5. 
(&<miirft) 5 9 0. IgJJ^^lR^ ({& 
L. SUU£#£KK ) 5 9 5 . ^«JRH-r -y 7*5 3 0*« 
^SilS. aig+iS&JRIl7-y7-5 8 0(4. W£(4. 
HSO^^T^L^^JRIIV-yT-S 1 6t. ®6<0 

m?mxm L7tamfi£^(^j6-r &»EffijRMwv -y 7- 5 

1 Oi:«CS-^V^T^SiXi». «ffilR^58 5(4. Ml 
(4*. ±^L^:»dK<7)#«ffiiRllfc*-^v%T«^$ni.. 
3VIRH5 9 0(4. Wx.(4*. Jbi£ L^^<0#3-?1RH 
(CS^%T^§<1&. ^»^^iRII5 9 5(4. Wli. 
(4. ±atJt<^«^#iS<^^iRII(wS^^T^$ix 
S (fit. SUS^^(c*tJC-r«.3<^^lR|g(4^<) . 

[0097] (m9(0^m) 02 1(4. gl^gP230 
C/57.< -y7^$<l-l»m9O^0!l$-*-riKBBia-C 
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ISOflfcH:. t^^K6 0Wt3^^£SrfPSF£3s 
imiz£*)¥m±.iZ7F;LtlMZ&mL. tfflSCTtt. MT 
F£3^<cJ:9¥®WK*L7t0£ffiSbTV^>. -£ 
fL^>oei«;«, V>i?(9>& S t r e h 1 JtcOStfflx-^** 
^$;ft-CV>6. ^T^L^ffiJtOPSFOllte. 
St r eh lttXMffl£LX$&f;$tlX^&. $£>jc«5- 

mco&nmmzm&iizwm-cz ztz&b, mmfriwm* 

(SSl OcVl&m) 02 2fct. ^S!230l:/57^ 

084>OMTF^&i:<7>fU>9fc:. XliZiiizmaL 
xm^^h z t tfvZ hm^mtikZwrf. 02 2*fflJ(= 

\t. m^&6o<Dmm&*7K*psFiwimiz£ 

OTM-hJ^ LtzmZTmzZcOP S F Z±frmz$k7ji 

Lfzmz±mzmw.Lx^h. zzx^Ltz^m-tnp 

SF«D0li. St r e h 1 itX'mt&ittXm^^tlX^ 
^MTFS:-»:7cXtim^<7)lftfi"l*J<50Bfffis Xte. x 
J£. 30) OB)TST^L7t0. £±©{c. ^*4S<c J: <0 

w-mmz^ ttzmzTf&izwtm lt , 

ii. V vb»9>& S t r e h 1 JttfOgctt'f-^^^^^iXT 

h3nm<nwmmimmzmkX'*htzit>. war? 
tsm%WM*ffl&b%&. zcr>£o\z. *$m<?)&miz 
z&fttm&mjm&i oom mtif. 

?^-r& .It Srfc. ±j&n&$&mXijiL 

wirwym^miMmizii, -t^xmmmm. mam 
m^&ztnvztiAXv hm>b®m. zoxx-v bm 
'b&.mzwB-rzmmftT&z* ztiztimtzOrtntx 
m^-thzttx^^. 

[0098] 

9l<ri#sftTT$ibtzWS.7 s - 9 (gnats) . wm&m 

\znm^hmi&?-9&v/x\mmrr-9 * a t *v 
x. xta. mmtMzm7P-t&zbtfx-%&. tti. 

sf-^ (aajs&Jii) . Mtetsmtzttm-tmigiT 1 -* 



&v : /x.immT-?z&bit>x . xti. stRwt^-eix 

■?tl$i7ii-t&ZbtfX'%&. 

[02 ] *mnzm-t&*&*mwf2$iW. 1 oo<ofSv 
im3i *ftmzm-rzxmmwjmw.i 00070 

-f-v-b. 

[05] ^g?2 3 0^^97^ >y?^£fU>gll<7> 

[06] ^ 1 ^>m7m\zm-h^mmi^twm 

(1) . (2) . 

[07] mioa^ii(-s«-i.s^0ys:*-naHH0 

(3) . 

[08] «^2 3 0C/77-f -y^^StlSS^cO 
^0HS:^-n»^0. 

[09] SfSI!2 3 0<:/57^ ••,7m?jkZtl&m3<?> 
[010] ^S82 3 0^7 7-f y^^^iX&m 
[011] m4£O^^JtrS^W2r^i^^0. 

[012] nmmm^i^y q-**-k 

[013] ^g?2 3 0{C^97-f y?^§;h.&3S5 

[014] Sl^2 3 0{C^77 4 -y?*5f:$:fU>3S6 
<93S*0iJ£^-ljiHH0. 

[015] mecommmizm-h^mm^Tp-tmmm. 

[016] ^g52 3 0<C^77-f -/^^$it«.m7 

[017] m?f&23 0\Z?J7 4 y^^$^S^8 

[018] -bVW-^iicC! j JCj;^JRI|iO«3S^ 
6OOSr*-r0. 

[019] -fe'^-^-^JS^Z ! j Ofig&Sf^cJ:!. 
lK^<7>7HI£^-f 0 ( 1 ) . 

[02 0] -tf/l^r<O^JS5£Z j j fOXYSSS^icj: 
SJRH^O^S:*-r0 ( 2 ) . 

[02 1 ] ^gP2 3 0JC^57^ y?3&kZtl&#9 

[02 2 ] 3 -f /i?a*$*T.i»mi 

[^oi»BB] 

10 mi.TO3t^ 

11. 3 1. 5 1. 5 5 J&l~43fc&g& 

1 2. 32. 34. 44. 52. 53 mtV>X 

2 0 m&ft%&& 

2 1 zivx-buyx 

2 2 'VUb-?>& 



(36) )02-209854 (P2002-#54 



23. 35. 54 Sll~3§3fcgB 
3 0 mgffl&Jk 

3 3. 4 3. 4 5 t'-AX7li7?- 

4 0 #m%&& 

4 1 r^f-HUV^ 



4 2 T7 *—t)}VWX 

5 0 WBffltt^* 

6 0 SSHSSBS 

ioo m*mmi&m 
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[04] 



begin 



K/U HaeD»*^B8«: Landfcy) 

i 

Rand(x,y)£D 2 *5n7- y FR(u,v) 
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